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Description 


[0001] The present invention relates to an ammunition 
management system and to a method for sorting and 
firing mixed ammunition types in an automatic cannon. 
Included ammunition types can differ in number and type. 
[0002] For present-day ammunition management sys- 
tems there is a requirement for sorting and firing of mixed 
ammunition types to proceed quickly, especially in the 
firing of shots in which shots which are fired in periods 
following preceding shots are expected to hit the target 
substantially simultaneously with the previously fired 
shot or shots. 


PROBLEM DEFINITION AND PRIOR ART 


[0003] Ammunition management systems of the kind 
stated in the introduction, for firing mixed ammunition 
types in an automatic cannon, are previously commonly 
known. Examples of such ammunition management sys- 
tems are described in documents: WO 2009/049710 A1, 
WO 2009/049721 A1 and WO 2004025209 A1. In the 
stated documents, devices and methods based on sen- 
sor-based functions for feeding different types of ammu- 
nition shot (M1, M2, M3) from a plurality of different mag- 
azines via a plurality of different chains (21 - 23) to an 
automatic cannon via a common rotor 2 are described, 
see, for example WO 2009/049721 A1, Figure 2, abstract 
and description on page 4. US 6,272,967 provides an 
ammunition storage and retrieval system for a weapon 
including a main magazine having a main carrier belt 
configured to store a plurality of munitions. 

[0004] A problem with the said ammunition manage- 
ment systems is the use of a plurality of ammunition mag- 
azines and a plurality of feed chains, which makes the 
systems complex and increases the risk of malfunction, 
thereby resulting in fire stoppages. 

[0005] The object of the present is to solve, inter alia, 
these problems. 


PURPOSE OF THE INVENTION AND ITS DISTIN- 
GUISHING FEATURES 


[0006] A principal object of the present invention has 
been to provide a simple and safe ammunition manage- 
ment system for firing mixed ammunition types in an au- 
tomatic cannon, having few moving parts, high ammuni- 
tion transfer speed and high reliability, in which the risk 
of fire stoppages is low. 

[0007] This object, аз well as other objectives not enu- 
merated here, is satisfactorily met within the scope of 
that which is stated in the present independent patent 
claims. 

[0008] Thus, according to the present invention, а sim- 
ple and safe ammunition management system for firing 
mixed ammunition types in an automatic cannon, having 
few moving parts and comprising a rotatable ammunition 
magazine and an ammunition feed device, has been pro- 
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vided. 

[0009] The invention is an ammunition management 
system according to claim 1. Further embodiments are 
disclosed in dependent claims 2-7. 

[0010] According to further aspects of the automatic 
ammunition management system according to the inven- 
tion: 


the ammunition magazine is rotatably disposed on 
the bottom side of the breech casing in the vertical 
direction via two front rotation shafts and two rear 
bolts, and via two handles, one on either side of the 
ammunition magazine, with which the ammunition 
magazine can easily be lowered from a tilted-up po- 
sition into a tilted-down position during servicing or 
during emptying of the magazine, 


the ammunition magazine is driven via at least two 
separate chains, which are synchronized with one 
another via a system of drive shafts and chain 
wheels, which distribute the drive force between the 
chains and ensure that the chains are always syn- 
chronized with one another, 


the chains are manually adjustable via a chain-ad- 
justing mechanism, comprising adjusting screws 
connected to raisable and lowerable chain holders 
on the end walls, arranged such that, when a chain 
holder is adjusted upwards in the height direction, 
pretension in the chain increases and, when a chain 
holder is adjusted downwards in the height direction, 
the pretension decreases, 


the ammunition magazine comprises a hatch for 
manual feed-in and feed-out of ammunition to the 
ammunition magazine, 


the ammunition magazine comprises an external an- 
gle encoder, configured to verify the position of the 
ammunition in the ammunition magazine, wherein 
the angle encoder is mounted on one of the drive 
shafts of the ammunition magazine via a flexible 
damping device in order to minimize the effect of 
harmful shocks or vibrations, 


the ammunition magazine is connected to the am- 
munition feed device via a coupling shaft configured 
with square cross section, which makes it impossible 
to connect the magazine to the ammunition feed de- 
vice incorrectly. 


[0011] The present invention also comprises a method 
for sorting mixed ammunition types according to claim 8. 


ADVANTAGES AND EFFECTS OF THE INVENTION 


[0012] As a result of that which has been proposed 
above, an advantageous ammunition management sys- 
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tem which means a simplified ammunition sorting of 
mixed ammunition types in an automatic cannon is ob- 
tained. 

[0013] The invention means that the ammunition man- 
agement system can choose between several different 
sorting programs. The software of the gun keeps track 
of different ammunition types and their placement in the 
ammunition magazine. No manual sorting is required. 
The invention solves the drawbacks which arise where 
a plurality of ammunition magazines are used in the sort- 
ing of different ammunition types. The use of just one 
ammunition magazine offers the advantages, above all, 
of a more lightweight product which is simpler, faster and 
has greater reliability. 


LIST OF FIGURES 


[0014] A currently proposed embodiment of an ammu- 
nition management system which has the characteristics 
significative of the invention is described below with si- 
multaneous reference to the appended drawings, in 
which: 


Figure 1 shows an ammunition management system 
according to invention, mounted in an automatic can- 
non, 


Figure 2 shows the ammunition magazine according 
to Figure 1, viewed obliquely from the rear, 


Figure 3 shows an enlargement of the ammunition- 
adjusting mechanism according to Figure 2, 


Figure 4 shows the relative positions of the star 
wheels and pawls, disposed in the ammunition man- 
agement system, in the chain feed mechanism when 
ammunition is fed from the magazine to the breech 
casing of the cannon, 


Figure 5 shows the relative positions of the star 
wheels and pawls, disposed in the ammunition man- 
agement system, in the chain feed mechanism when 
ammunition is fed from the breech casing of the can- 
non to the magazine, 


Figure 6a shows an ammunition feed device, dis- 
posed in the ammunition management system, for 
manual feed-in and feed-out of ammunition to and 
from the magazine, wherein the said ammunition is 
shown in fed-in position in the magazine, 


Figure 6b shows the ammunition feed device accord- 
ing to Figure 6a, wherein the ammunition is shown 
in fed-out position in the magazine, 


Figure 7 shows a drive device, disposed in the am- 
munition management system, for driving the mag- 
azine, 
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Figure 8 shows an external angle encoder for mon- 
itoring the placement of the ammunition in the mag- 
azine, 


Figure 9 shows a decoupling mechanism, disposed 
in the ammunition management system, for decou- 
pling the magazine from the ammunition feed device 
in the resorting of ammunition, wherein the decou- 
pling mechanism is shown in the deactivated state, 


Figure 10 shows the decoupling mechanism accord- 
ing to Figure 9 in the activated state. 


DETAILED DESCRIPTION 


[0015] Figure 1 shows an ammunition management 
system 1 according to the invention, disposed in an au- 
tomatic cannon 2. The ammunition management system 
comprises an ammunition feed mechanism 3, also re- 
ferred to as an ammunition feed device, and a rotatable 
ammunition magazine 4 comprising ammunition 5, also 
referred to as ammunition shot or ammunition unit, 
wherein the ammunition magazine 4 and ammunition 
feed mechanism 3 are driven by a common drive device 
6. 

[0016] The ammunition magazine 4 is rotatably and 
detachably arranged directly on the breech casing 7 of 
the automatic cannon 2, below the ammunition feed 
mechanism 3, via two front rotation shafts 8 and two rear 
bolts 9. In the rotatable ammunition magazine 4 there is 
arranged 10 - 50 ammunition shots 5, preferably 15 am- 
munition shots 5, ready to be fired from the automatic 
cannon 2. When the automatic cannon 2 is ready to fire, 
ammunition units 5 are fed from the ammunition maga- 
zine 4 to the breech casing 7 via the ammunition feed 
device 3. 

[0017] The drive device 6 comprises an electric motor 
10 for driving the ammunition magazine 4 and the am- 
munition feed mechanism 3 via a chain drive mechanism 
11 disposed in the front and rear end walls 12, 13 of the 
ammunition magazine 4, Figure 2. 

[0018] The ammunition management system 1 is ar- 
ranged such that, when the ammunition magazine 4 ro- 
tates anti-clockwise (viewed from the rear from the rear 
end wall 13), ammunition is fed from the ammunition 
magazine 4 to the breech casing 7 of the cannon. Clock- 
wise rotation of the ammunition magazine 4 is used for 
emptying of ammunition 5 and in the sorting of mixed 
ammunition 5 in the ammunition magazine 4. Adjacent 
to the chain drive mechanism 11 and the ammunition 
feed mechanism 3 there is arranged a disengaging de- 
vice 14, configured as a claw coupling, which makes it 
possible to rotate the ammunition magazine 4 even when 
the ammunition feed device 3 is stationary. By alternating 
between anti-clockwise and clockwise rotation of the am- 
munition magazine 4, corresponding to feed-in/feed-out 
of ammunition 5 to/from the ammunition feed device 3, 
it is possible to sort the ammunition 5 in the ammunition 
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magazine 4 according to a preselected sorting program. 
[0019] The ammunition management system 1 com- 
prises, apart from the ammunition magazine 4, the feed 
mechanism 3, the chain drive mechanism 11 and the 
disengaging device 14, as well as an angle encoder 15 
for registering the relative position of the ammunition 5 
in the ammunition magazine 4. 

[0020] The ammunition magazine 4 is accessible in a 
simple and manageable manner, for example in connec- 
tion with servicing or when the ammunition magazine 4 
needs to be emptied quickly, via two rear, releasable bolts 
9 and two handles 15, one on either side of the ammu- 
nition magazine 4, with which the ammunition magazine 
4 can be lowered from a tilted-up position into a tilted- 
down position. 

[0021] On the top side of the ammunition magazine 4 
there is arranged a protruding locking shaft coupled to a 
cardan joint, which has to be released before the ammu- 
nition magazine 4 can be lowered. 

[0022] The ammunition magazine 4 with ammunition 
5, chain drive mechanism 11 and end walls 12, 13 is held 
together by two beams 17, mounted between the end 
walls 12, 13, and a centre bracket 27 fitted to the beams 
17. End walls 12, 13 and the beams 17 are preferably 
made of aluminium or steel. 

[0023] The ammunition magazine 4 is driven by the 
chain drive mechanism 11 via two separate chains 18 
disposed in the front end wall 12 and in the rear end wall 
13 respectively. The chains 18 are synchronized with one 
another via a number of drive shafts 19, which distribute 
the drive force from the electric motor 10 to the chains 
18. In total, six drive shafts 19 and six chain wheels 20 
are used, which ensures that the chains 18 are always 
synchronized with one another, even if one of the chains 
18 is loose. There is also the possibility of adjusting the 
chains 18 manually via a chain-adjusting mechanism 21. 
The adjustment is made with the aid of adjusting screws 
22 connected to raisable and lowerable chain holders 23 
on the end walls 12, 13. When a chain holder 23 is ad- 
justed downwards in the height direction, the pretension 
decreases, Figure 3. The degree of pretension is moni- 
tored via graduated scales 24, arranged adjacent to a 
chain holder 23. 

[0024] The ammunition 5 is transported around in the 
ammunition magazine 4 via/on guide rods 25, which are 
coupled to the chain drive mechanism 11 via mounting 
pins 26. 

[0025] The star wheels 28, Figure 4, are mechanically 
synchronized with the chains 18 and will always corre- 
spond with the space (distance) between the ammunition 
5. The primary task of the star wheels 28 is to feed am- 
munition 5 to and from the ammunition feed device 3 via 
spring-loaded pawls 29, Figure 4 and Figure 5 respec- 
tively. When the ammunition 5 is fed to the breech casing 
7 of the cannon, the chains 18 rotate clockwise. The star 
wheels 28 press the ammunition 5 against the spring- 
loaded pawls 29, which guide ammunition 5 out from the 
ammunition magazine 4 and onwards into the ammuni- 
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tion feed device 3, Fig. 4. 

[0026] When the ammunition 5 moves in the opposite 
direction, anti-clockwise, in the ammunition magazine 4, 
the spring-loaded pawls 29 will be opened when the am- 
munition 5 presses on the pawls 29, while the ammunition 
5, if there is any ammunition 5 in the feed-in position of 
the ammunition feed device 3, can be fed back to a vacant 
position in the ammunition magazine 4 unless the decou- 
pling device 14 is activated and prevents engagement, 
Figure 10. 

[0027] In the upper right-hand corner of the rear end 
wall 13 there is a hatch 30 intended for manual load- 
ing/unloading of ammunition 5 to/from the ammunition 
magazine 4. In the case of loading, ammunition 5 is in- 
troduced into the ammunition magazine 4 via the hatch 
30 into a position in which the flange 31 of the ammunition 
casing meets a stop in the end wall 13, whereafter the 
ammunition unit 5 is pressed down into its intended po- 
sition with the aid of a spring-loaded hook 32. By pulling 
on a black handle 33 on the end wall 13, a spring-loaded 
ejection mechanism 34 is activated, which ejects the am- 
munition 5, Figure 6a and 6b. 

[0028] The ammunition magazine 4 and the ammuni- 
tion feed device 3 are driven by a drive unit comprising 
a planetary gear, a servomotor 10 having a built-in ab- 
solute angle encoder (internal angle encoder), and ame- 
chanical brake. 

[0029] The internal encoder in the servomotor 10 is 
used to monitor the ammunition magazine 4. If a power 
cut occurs, the mechanical brake will be activated, 
whereupon the ammunition magazine 4 comes to a halt 
and is locked. It is nevertheless still possible to release 
the brake on condition that the power system is engaged, 
the magazine 4 being manually rotatable with the aid of 
a hand-operated crankshaft. 

[0030] The drive device 6 comprises an electric motor 
10 for driving the ammunition magazine 4 and the am- 
munition feed mechanism 3 via a chain drive mechanism 
11 disposed in the front and rear end walls 12, 13 of the 
ammunition magazine 4. The chain mechanism 11 is 
driven via a front drive shaft 37 on the front end wall 12. 
To the front drive shaft 37 is also fitted a planetary gear 
35, to which the drive shaft of the electric motor 10 is 
connected via a fixed hub 36. The hub 36 is mounted 
with a hexagon socket head screw, which is accessible 
via the mounting plate. The motor 10 has two connec- 
tions, an X1 connection for mains supply and an X2 con- 
nection for signal. 

[0031] An external angle encoder 38 is positioned on 
the front end wall 12 of the ammunition magazine 4, in 
which itis mounted on one of the drive shafts via a flexible 
damping device in order to minimize the effect of harmful 
shocks or vibrations. The external encoder 38 is used 
only to verify that position of the ammunition 5 which is 
given by the internal encoder in the servomotor 10. 
[0032] Inloading and unloading of ammunition 5 to the 
ammunition feed mechanism 3 from the ammunition 
magazine 4, the movement of the ammunition magazine 
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4 is synchronized with the star wheel 28 in the chain drive 
mechanism 11 via three gearwheels in the decoupling 
device 14. In the stated case, the decoupling device 14 
is always deactivated. 

[0033] Іл order to enable reorganization and shifting of 
ammunition 5 between different ammunition types 5 in 
the ammunition magazine 4, the ammunition feed device 
3 must be able to be decoupled from the ammunition 
magazine 4, i.e. the decoupling device 14 must be acti- 
vated, which is done with the aid of a solenoid, which 
controls the decoupling device 14. 

[0034] The decoupling device 14 comprises a rear 
movable claw, which is activated once the solenoid has 
pressed back the claw into its rear position. In the event 
of a power cut, the decoupling device 14 will remain de- 
activated due to pre-loaded helical springs which act on 
the disengaging device 14 such that the movable claw 
of the decoupling device 14 is kept pressed back in its 
rear position. An inductive sensor 39, Figure 9, directed 
towards the flange of the movable claw, signals when 
the claw changes position, i.e. when the decoupling de- 
vice 14 is activated. 

[0035] The ammunition magazine 4 is connected to 
the ammunition feed device 3 via a coupling shaft 40, 
Figure 9, configured with square cross section, which 
makes it impossible to connect the magazine 4 to the 
ammunition feed device 3 incorrectly. In order to remove 
or lower the ammunition magazine 4, the ammunition 
magazine 4 must be decoupled from the ammunition feed 
device 3. The decoupling can be realized by connecting 
an M8-screw to the coupling shaft 40 and subsequently 
pulling on the coupling shaft 40 such that it comes loose 
from the cardan joint in the ammunition feed device 3. 


Claims 


1. Ammunition management system (1) for firing mixed 
ammunition (5) in an automatic cannon (2), compris- 
ing arotatable ammunition magazine (4), comprising 
ammunition (5), a breech casing (7) and an ammu- 
nition feed device (3), wherein the ammunition man- 
agement system (1) comprises a drive device (6) 
comprising an electric motor (10) for driving the am- 
munition magazine (4) and the ammunition feed de- 
vice (3) viaa chain drive mechanism (11) comprising 
two separate chains (18) disposed in a front and a 
rear end wall (12, 13), respectively, in the ammuni- 
tion magazine (4), and star wheels (28) mechanically 
synchronized with the chains (18) to feed ammuni- 
tion (5) to and from the ammunition feed device (3) 
via spring-loaded pawls (29), when the star wheels 
(28) press the ammunition (5) to the spring-loaded 
pawls (29), which guide ammunition (5) out from the 
ammunition magazine (4) and onwards to the am- 
munition device (3) or when the ammunition (5) 
moves in the opposite direction in the ammunition 
magazine (4), the spring-loaded pawls (29) opens 
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when the ammunition (5) presses on the pawls (29), 
and in that the ammunition management system (1) 
also comprises a decoupling device (14) configured 
as a claw coupling for engagement and disengage- 
ment of the ammunition magazine (4) with respect 
to the ammunition feed device (3), so that ammuni- 
tion (5) is movable between different positions in the 
ammunition magazine (4), wherein said star wheel 
(28) and chain drive mechanism (11) are synchro- 
nized when the decoupling device (14) is in a deac- 
tivated state . 


Ammunition management system (1) according to 
Claim 1, characterized in that the ammunition mag- 
azine (4) is rotatably disposed on the bottom side of 
the breech casing (7) in the vertical direction via two 
front rotation shafts (8) and two rear bolts (9), and 
via two handles (15), one on either side of the am- 
munition magazine (4), with which the ammunition 
magazine (4) can easily be lowered from a tilted-up 
position into a tilted-down position during servicing 
or during emptying of the magazine (4). 


Ammunition management system (1) according to 
Claim 1, characterized in that the ammunition mag- 
azine (4) is drivable via at least two separate chains 
(18), which are synchronized with one another via a 
system of drive shafts (19) and chain wheels (20), 
which drive shafts (19) and chain wheels (20) dis- 
tribute the drive force between the chains (18) and 
ensure thatthe chains (18) are always synchronized 
with one another. 


Ammunition management system (1) according to 
Patent Claim 3, characterized in that the chains 
(18) are manually adjustable via a chain-adjusting 
mechanism (21), comprising adjusting screws (22) 
connected to raisable and lowerable chain holders 
(23) on the end walls (12), (13), arranged such that, 
when a chain holder (23) is adjusted upwards in the 
height direction, pretension in the chain (18) increas- 
es and, when a chain holder (23) is adjusted down- 
wards in the height direction, the pretension decreas- 
es. 


Ammunition management system (1) according to 
Patent Claim 1, characterized in that the ammuni- 
tion magazine (4) comprises a hatch (30) for manual 
feed-in and feed-out of ammunition (5) to the ammu- 
nition magazine (4) . 


Ammunition management system (1) according to 
Patent Claim 1, characterized in that the ammuni- 
tion magazine (4) comprises an external angle en- 
coder (38), configured to verify the position of the 
ammunition (5) in the ammunition magazine (4), 
wherein the angle encoder (38) is mounted on one 
of the drive shafts of the ammunition magazine (4) 
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via a flexible damping device in order to minimize 
the effect of harmful shocks or vibrations. 


Ammunition management system (1) according to 
Patent Claim 1, characterized in that the ammuni- 
tion magazine (4) is connected to the ammunition 
feed device (3) via a coupling shaft (40) configured 
with square cross section, which makes it impossible 
to connect the magazine (4) to the ammunition feed 
device (3) incorrectly. 


Method for sorting mixed ammunition (5) in an am- 
munition management system (1) according to any 
of claims 1-7, comprising the following steps: 


feeding of ammunition (5) from the ammunition 
magazine (4) to the ammunition feed device (3); 
decoupling of the ammunition magazine (4) from 
the ammunition feed device (3) via the decou- 
pling device (14) ; 

rotation of the ammunition magazine (4) into a 
new position; 

coupling of the ammunition magazine (4) with 
the ammunition feed device (3); and 

feeding of ammunition (5) from the ammunition 
feed device (3) into the new position in the am- 
munition magazine (4), where after said steps 
are repeated until all the ammunition (5) has 
been sorted into its predetermined positions. 


Patentanspriiche 


1. 


Munitionsverwaltungssystem (1) zum Abfeuern von 
gemischter Munition (5) in einem automatischen Ge- 
schütz (2), umfassend ein drehbares Munitionsma- 
gazin (4), umfassend Munition (5), ein Verschluss- 
gehäuse (7) und eine Munitionszufuhrvorrichtung 
(3), wobei das Munitionsverwaltungssystem (1) eine 
Antriebsvorrichtung (6) umfassend einen Elektro- 
motor (10) zum Antrieb des Munitionsmagazins (4) 
und der Munitionszufuhrvorrichtung (3) Uber einen 
Kettenantrieb (11) umfassend zwei getrennte Ketten 
(18) umfasst, die in einer vorderen bzw. einer hinte- 
ren Endwand (12, 13) im Munitionsmagazin (4) an- 
geordnet sind, und Sternräder (28), die mit den Ket- 
ten (18) mechanisch synchronisiert sind zum Zufüh- 
ren von Munition (5) zu und von der Munitionszu- 
fuhrvorrichtung (3) über federbelastete Klinken (29), 
wenn die Sternräder (28) die Munition (5) zu den 
federbelasteten Klinken (29) drücken, die die Muni- 
tion (5) aus dem Munitionsmagazin (4) heraus und 
weiter zur Munitionsvorrichtung (3) führen, oder 
wenn sich die Munition (5) im Munitionsmagazin (4) 
in entgegengesetzter Richtung bewegt, öffnen die 
federbelasteten Klinken (29), wenn die Munition (5) 
auf die Klinken (29) drückt, und dadurch, dass das 
Munitionsverwaltungssystem (1) auch eine Ent- 
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kopplungsvorrichtung (14) umfasst, die als Klauen- 
kupplung zum Ein- und Auskoppeln des Munitions- 
magazins (4) in Bezug auf die Munitionszufuhrvor- 
richtung (3) ausgebildet ist, sodass Munition (5) zwi- 
schen verschiedenen Positionen im Munitionsma- 
gazin (4) bewegbar ist, wobei das Sternrad (28) und 
der Kettenantrieb (11) synchronisiert sind, wenn die 
Entkopplungsvorrichtung (14) sich in einem deakti- 
vierten Zustand befindet. 


Munitionsverwaltungssystem (1) nach Anspruch 1, 
dadurch gekennzeichnet, dass das Munitionsma- 
gazin (4) an der Unterseite des Verschlussgehäuses 
(7) in vertikaler Richtung über zwei vordere Dreh- 
wellen (8) und zwei hintere Bolzen (9) und über zwei 
Griffe (15), einer auf jeder Seite des Munitionsma- 
gazins (4), drehbar angeordnet ist, mit denen das 
Munitionsmagazin (4) während der Wartung oder 
beim Entleeren des Magazins (4) leicht aus einer 
angekippten Stellung in eine abgekippte Stellung ab- 
senkbar ist. 


Munitionsverwaltungssystem (1) nach Anspruch 1, 
dadurch gekennzeichnet, dass das Munitionsma- 
gazin (4) über mindestens zwei getrennte Ketten 
(18) antreibbar ist, die Uber ein System von Antriebs- 
wellen (19) und Kettenrädern (20) miteinander syn- 
chronisiert sind, wobei die Antriebswellen (19) und 
Kettenräder (20) die Antriebskraft zwischen den Ket- 
ten (18) verteilen und sicherstellen, dass die Ketten 
(18) immer miteinander synchronisiert sind. 


Munitionsverwaltungssystem (1) nach Patentan- 
spruch 3, dadurch gekennzeichnet, dass die Ket- 
ten (18) über einen Kettenverstellmechanismus (21) 
manuell verstellbar sind, der Stellschrauben (22) 
umfasst, die mit heb- und senkbaren Kettenhaltern 
(23) an den Endwänden (12), (13) verbunden sind, 
die so angeordnet sind, dass, wenn ein Kettenhalter 
(23) in Höhenrichtung nach oben verstellt wird, die 
Vorspannung in der Kette (18) zunimmt und, wenn 
ein Kettenhalter (23) in Höhenrichtung nach unten 
verstellt wird, die Vorspannung abnimmt. 


Munitionsverwaltungssystem (1) nach Patentan- 
spruch 1, dadurch gekennzeichnet, dass das Mu- 
nitionsmagazin (4) eine Klappe (30) zum manuellen 
Zu- und Abführen von Munition (5) in das Munitions- 
magazin (4) umfasst. 


Munitionsverwaltungssystem (1) nach Patentan- 
spruch 1, dadurch gekennzeichnet, dass das Mu- 
nitionsmagazin (4) einen externen Winkelcodierer 
(38) umfasst, der zur Überprüfung der Position der 
Munition (5) im Munitionsmagazin (4) ausgelegt ist, 
wobei der Winkelcodierer (38) über eine flexible 
Dämpfungsvorrichtung auf einer der Antriebswellen 
des Munitionsmagazins (4) montiert ist, um die Wir- 
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kung schädlicher Stöße oder Vibrationen zu mini- 
mieren. 


Munitionsverwaltungssystem (1) nach Patentan- 
spruch 1, dadurch gekennzeichnet, dass das Mu- 
nitionsmagazin (4) mit der Munitionszufuhrvorrich- 
tung (3) über eine Kupplungswelle (40), die mit qua- 
dratischem Querschnitt ausgebildet ist, verbunden 
ist, die es unmöglich macht, das Magazin (4) falsch 
mit der Munitionszufuhrvorrichtung (3) zu verbinden. 


Verfahren zum Sortieren gemischter Munition (5) in 
einem Munitionsverwaltungssystem (1) nach einem 
der Ansprüche 1-7, umfassend die folgenden Schrit- 
te: 


Zuführen von Munition (5) aus dem Munitions- 
magazin (4) zur Munitionszufuhrvorrichtung (3); 
Entkoppeln des Munitionsmagazins (4) von der 
Munitionszufuhrvorrichtung (3) über die Ent- 
kopplungsvorrichtung (14); 

Drehen des Munitionsmagazins (4) in eine neue 
Position; Kopplung des Munitionsmagazins (4) 
mit der Munitionszufuhrvorrichtung (3); und 
Zuführen von Munition (5) aus der Munitionszu- 
fuhrvorrichtung (3) in die neue Position im Mu- 
nitionsmagazin (4), wonach diese Schritte wie- 
derholt werden, bis die gesamte Munition (5) in 
ihre vorbestimmten Positionen sortiert ist. 


Revendications 


Systeme de gestion de munitions (1) destine a tirer 
des munitions (5) mixtes dans un canon automatique 
(2), comprenant un chargeur de munitions (4) rotatif, 
comprenant des munitions (5), un boitier de culasse 
(7) et un dispositif d'alimentation en munitions (3), où 
le systeme de gestion de munitions (1) comprend un 
dispositif d’entrainement (6) comprenant un moteur 
électrique (10) pour entrainer le chargeur de muni- 
tions (4) et le dispositif d’alimentation en munitions 
(3) via un mécanisme d’entrainement a chaine (11) 
comprenant deux chaines séparées (18) disposées 
dans une paroi d’extrémité avant et une paroi d’ex- 
trémité arrière (12, 13), respectivement, dans le 
chargeur de munitions (4), et des roues en étoile (28) 
synchronisées mécaniquement avec les chaînes 
(18) pour amener les munitions (5) vers et depuis le 
dispositif d'alimentation en munitions (3) via des cli- 
quets à ressort (29), lorsque les roues en étoile (28) 
pressent les munitions (5) vers les cliquets à ressort 
(29), qui guident les munitions (5) depuis le chargeur 
de munitions (4) jusqu’au dispositif de munitions (3) 
ou lorsque les munitions (5) se déplacent dans la 
direction opposée dans le chargeur de munitions (4), 
les cliquets à ressort (29) s'ouvrent lorsque les mu- 
nitions (5) appuient sur les cliquets (29), et le systè- 
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me de gestion de munitions (1) comprend également 
un dispositif de découplage (14) configuré comme 
un accouplement à griffes permettant l’enclenche- 
ment et la désolidarisation du chargeur de munitions 
(4) par rapport au dispositif d'alimentation de muni- 
tions (3), de sorte que les munitions (5) peuvent être 
déplacées entre différentes positions dans le char- 
geur de munitions (4), ladite roue en étoile (28) et le 
mécanisme d'entraînement à chaîne (11) étant syn- 
chronisés lorsque le dispositif de découplage (14) 
est dans un état désactivé. 


Système de gestion de munitions (1) selon la reven- 
dication 1, 

caractérisé en ce que le chargeur de munitions (4) 
est disposé de manière rotative sur le côté inférieur 
du boîtier de culasse (7) dans la direction verticale 
par l'intermédiaire de deux arbres de rotation avant 
(8) et de deux boulons arrière (9), et par l'intermé- 
Чате de deux poignées (15), l’une de chaque côté 
du chargeur de munitions (4), avec lesquelles le 
chargeur de munitions (4) peut facilement être abais- 
sé d’une position inclinée vers le haut à une position 
inclinée vers le bas pendant l'entretien ou pendant 
la vidange du chargeur (4). 


Système de gestion de munitions (1) selon la reven- 
dication 1, 

caractérisé en ce que le chargeur de munitions (4) 
peut être entraîné par au moins deux chaînes sépa- 
rées (18), qui sont synchronisées l’une avec l’autre 
par un système d'arbres d'entraînement (19) et de 
roues à chaîne (20), lesquels arbres d'entraînement 
(19) е roues à chaîne (20) répartissent la force d’en- 
trainement entre les chaînes (18) etgarantissentque 
les chaînes (18) sont toujours synchronisées l’une 
avec l’autre. 


Système de gestion de munitions (1) selon la reven- 
dication 3, 

caractérisé en ce que les chaînes (18) sont régla- 
bles manuellement par l'intermédiaire d'un mécanis- 
me de réglage de chaîne (21), comprenant des vis 
de réglage (22) reliées à des supports de chaîne (23) 
pouvant être relevés et abaissés sur les parois d’ex- 
trémité (12), (13), disposés de telle sorte que, lors- 
qu'un support de chaîne (23) est réglé vers le haut 
dans la direction de hauteur, la précontrainte dans 
la chaîne (18) augmente et, lorsqu'un support de 
chaîne (23) est réglé vers le bas dans la direction de 
hauteur, la précontrainte diminue. 


Système de gestion de munitions (1) selon la reven- 
dication 1, 

caractérisé en ce que le chargeur de munitions (4) 
comprend une trappe (30) pour l'alimentation et 
l'évacuation manuelles des munitions (5) vers le 
chargeur de munitions (4). 
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Système de gestion de munitions (1) selon la reven- 
dication 1, caractérisé en ce que le chargeur de 
munitions (4) comprend un codeur d’angle externe 
(38), configuré pour vérifier la position des munitions 
(5) dans le chargeur de munitions (4), dans lequel 
le codeur d'angle (38) est monté sur l’un des arbres 
d'entraînement du chargeur de munitions (4) via un 
dispositif d'amortissement flexible afin de minimiser 
l'effet de chocs ou de vibrations nuisibles. 


Système de gestion de munitions (1) selon la reven- 
dication 1, 

caractérisé en ce que le chargeur de munitions (4) 
est relié au dispositif d'alimentation en munitions (3) 
par l'intermédiaire d'un arbre d’accouplement (40) 
configuré avec une section transversale carrée, ce 
qui rend impossible la connexion du chargeur (4) au 
dispositif d'alimentation en munitions (3) de manière 
incorrecte. 


Procédé pour trier des munitions mixtes (5) dans un 
système de gestion de munitions (1) selon l’une quel- 
conque des revendications 1 à 7, comprenant les 
étapes suivantes : 


l'alimentation en munitions (5) du chargeur de 
munitions (4) au dispositif d'alimentation еп mu- 
nitions (3) ; 

le découplage du chargeur de munitions (4) du 
dispositif d'alimentation en munitions (3) par l'in- 
termédiaire du dispositif de découplage (14); 
la rotation du chargeur de munitions (4) dans 
une nouvelle position; 

le couplage du chargeur de munitions (4) avec 
le dispositif d'alimentation en munitions (3); et 
l'alimentation en munitions (5) à partir du dispo- 
sitif d'alimentation еп munitions (3) dans la nou- 
velle position dans le chargeur de munitions (4), 
après que lesdites étapes sont répétées jusqu’à 
ce que toutes les munitions (5) aient été triées 
dans leurs positions prédéterminées. 
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